-225 -By the addition of phalloidin, an oligopeptide of Amanita phalloides, to platelet-rich-plasma, an increase of its transparency could be observed. The rate of increase of transparency was slow but the maximal intensity corresponded to that of ADP aggregation. Morphologically, many microfilaments were formed in the cytoplasm. But the figures were different from those in platelets in ADP aggregation.
Phalloidin, an oligopeptide of the mashroom Amanita phalloides, is introduced as an actin-specific drug in vitro. It has been reported that phalloidin not only strongly promotes actin polymerization but also stabilizes polymerized actin, and that phalloidin poisoning induces the extensive formation of mambrane-bound actin-like filaments in the liver.
Previously we have demonstrated calcium ion sensitive contractile proteins in platelets in the series work about contractile systems of blood cells (Tatsumi and Wada 1978a) . It is nowadays a well-known fact that calcium ion-sensitive contractile proteins exist in platelets and that they play an important role in platelet functions. The aggregation, the first step in hemostasis, has been reported to be inhibited by cytochalasin B, and also the inducement of actin filament by phalloidin as well as the polymerization of G-actin has been reported to be blocked to a large extent by cytochalasin B (Lengsfeld et al. 1974 ).
Since some evidence seems to indicate that actin mainly functions in aggrega tion, we applied phalloidin to platelet aggregation, and furthermore we studied the correlation of phalloidin with cytochalasin B or ADP on the process of aggregation.
MATERIALS AND METHODS
Platelet-rich-plasma (PRP) was prepared from fresh citrated blood by the usual method.
Platelet aggregation was studied in duplicate by an Evans aggregometer, Model 169, and by a Husen multi-tube system platelet aggregometer, Model PAM 61 (Rika-Denki).
ADP, cytochalasin B and dimethylsulfoxide (DMSO) (as a solvent of cytochalasin B) were Sigma's products.
Phalloidin (Boehringer) was kindly offered from Prof. Kosack Maruyama, Chiba University.
Electron microscopical studies were carried out according to a usual method, specimens were fixed in glutaraldehyde and osmium tetroxide, embedded in epoxy resin and observed with the electron microscope, Hitachi HU-7. 1978a). However, the organized system of bundles of parallel microfilaments could not be seen. The platelets severely changed the shape.
RESULTS

Effects
To exclude the possibility that the vigorous stirring destroyed the membrane of platelets, a Husen aggregometer equipped with a gentle mixing system was employed (Fig. 2) . When PRP was stirred for 60 min under various concentrations Fig. 2 . Platelet aggregation studied with a Husen aggregometer (gentle mixing system).
Addition of ADP to the stirred PRP in the presnee of phalloidin from 0.01 to 1 mg/ml induces the increase of transparency, but 0.001 mg/ml phalloidin has no effect on ADP aggregation. Some data are shown in this figure. of phalloidin, the difference in the transparency depending on the concentration of phalloidin was not seen. At 60 min after the start of stirring, 2 X 10-6 M ADP was added to every PRP, and the stirred PRP in the presence of phalloidin from 0.01 to 1 mg/ml exhibited an aggregatory reaction to the added ADP, although the extent of the change of transparency was lower. The ADP aggregation was not influenced by 0.001 mg/ml phalloidin.
On an electron micrograph of the platelet gently stirred with phalloidin for a long time, a few filamentous structures could be seen, and the deformity of the platelet did not appear (Fig. 3b ). An electron microscopic figure after the addition of ADP to the platelet gently stirred with phalloidin for a long time (Fig. 3c) showed the filamentous structures near the cell membrane, but the amount of the filaments was not so much and the length was shorter than that of the ADP aggregated platelet (Fig. 3d) . DISCUSSION To investigate the function of cytoplasmic actin in the different stages of its polymer formation, microinjection of phalloidin into the cytoplasm of tissue culture cells has been employed by many investigators (Wehland et al. 1977 ). Since it is well known that the platelet has a large amount of contractile protein and that the platelet changes its own permeability at the activated stage (aggregation), the functional and morphological effects of phalloidin on platelet aggregation were examined by using the aggregometers and an electron microscope. By using the Evans aggregometer, the addition of 0.1 mg/ml phalloidin to PRP was shown to induce an increase of transparency, but the increase appeared slowly and progressed gradually.
This may suggest that the aggregation induced by phalloidin (ph-aggregation) does not come from the activation of the membrane, because ADP-aggregation, which results from the membrane activation, occurred much faster. The inhibitory effect of cytochalasin B on ph-aggregation, which corresponds to the observation on rat liver by Lengsfeld et al. (1974) , indicates that a contractile protein, actin, concerns with ph-aggregation.
Electron microscopical figures of platelets in ph-aggregation revealed many microfilaments in the cytoplasm.
But their length and distribution in the cyto plasm were obviously different from those in platelets in ADP-aggregation. We reported that an arrangement of microfilaments after the activation of the platelet mambrane by ADP was the parallel array associating with the cell membrane like that in the intestinal microvilli (Tatsumi and Wada 1978b) ; on the contrary, the phalloidin-induced microfilaments were poorly connected with the cell membrane and had not such a regularity in arrangement. When ADP was added to the platelets preincubated with phalloidin, more abundant filaments could be observed in the cytoplasm. From these points, it can be presumed that the phalloidininduced microfilaments are fundamentally different from the ADP induced filaments and that the former may not be converted into the latter and vice versa.
To check the point that phalloidin may be able to penetrate into the platelet owing to the destruction of the membrane by the vigorous stirring, we employed another instrument equipped with a gentle mixing system. It was confirmed by phase-contrast microscopy that the destruction of the membrane did not occur under the gentle mixing system. By this system, it could not be observed that phalloidin influenced the platelet aggregation in a significantly concentrationdependent manner. However, when 2 X 10-6 M ADP was added to the PRP pre incubated with various concentrations of phalloidin, the aggregatory reaction to the added ADP was different according to the phalloidin concentration. Electron microscopy of the platelets stirred with phalloidin for a long time revealed fila mentous structures relatively near the cell membrane, as contrasted with the vigorous stirred platelets.
Still, a question remains as to how phalloidin does penetrate into the platelet. Our findings suggest that a little amount of phalloidin can penetrate through the membrane of platelet or that phalloidin can conjugate with the membrane-bound actin to form the phalloidin-induced actin polymer. But it is not obvious whether the procedure of stirring may induce the penetration of phalloidin, or whether phal loidin can directly penetrate through the cell membrane under some conditions.
